Effect of 2-chloroethylnitrosoureas on plasmid DNA including formation of strand breaks and interstrand cross-links.
Plasmid [3H]pBR 322 was incubated with various alkylating agents including chlorozotocin, N,N'-bis(2-chloroethyl)-N'-nitrosourea (BCNU), N-ethyl-N-nitrosourea (Enu) and dimethylsulfate (DMS). Formation of DNA strand breaks was followed by separation of the various forms of DNA on agarose gels and liquid scintillation counting of the bands. All alkylating agents examined were capable of rapidly producing strand breaks in time and concentration dependent fashion. Bands migrating as relaxed circular and supercoiled forms of the plasmid disappeared, and extensive alkylation resulted in formation of a band that migrated faster than the linear form of DNA. Electron microscopy of this band showed that it consisted of relaxed circles. Prolonged storage of alkylated plasmid resulted in fragmentation of the DNA, possibly due to strand scission at apurinic sites. A new neutral denaturation technique was developed, which allowed for the detection of DNA interstrand cross-links with minimal effects on other potentially labile sites of the alkylated DNA. The level of alkylation was quantitated by incubating [3H]pBR 322 with [2-chloroethyl-U-14C]chlorozotocin and was shown to be independent of DNA concentration but have a linear relationship with drug concentration. Linear and relaxed circular forms of the plasmid were alkylated to a somewhat higher extent than supercoiled DNA. Alkylation of pBR 322 with defined superhelical densities showed no preferential loss in DNA with a specific superhelical density, indicating that alkylation-induced unwinding is independent of superhelicity under the experimental conditions used.